Enhanced maturation of porcine neonatal pancreatic cell clusters with growth factors fails to improve transplantation outcome.
Porcine neonatal pancreatic cell clusters (NPCC) are a potential source of islet tissue for clinical transplantation. They can normalize glycemia after transplantation, although after a relatively long (several weeks) period of time, possibly due to the immaturity of the tissue. One week after isolation NPCCs were immobilized in alginate hydrogel to be cultured for 2 more weeks in the presence of different growth factors, which were applied individually or in various combinations. Their effect was assessed by measuring DNA and insulin content, and expression of islet genes by reverse transcriptase-polymerase chain reaction. Enhanced maturation of NPCCs was also evaluated after transplantation in streptozotocin-diabetic mice. A combination of fetal calf serum, insulin-like growth factor-I, nicotinamide and sodium butyrate in NPCCs media from day 7 to day 21 resulted in increased insulin/DNA content and higher expression of insulin, somatostatin, GLUT2 and Nkx6.1 genes. NPCCs cultured under the same conditions from day 3 to day 12 were transplanted into diabetic mice. Control mice were transplanted with NPCCs cultured in parallel in the presence of nicotinamide, but with no serum, insulin-like growth factor-I or butyrate. Normoglycemia was achieved at the same rate in both groups. Plasma porcine C-peptide (week 6) and graft insulin content (week 20) were also similar in both groups. Increased insulin content of NPCCs was achieved in vitro by addition of fetal calf serum, insulin-like growth factor-I, nicotinamide, and sodium butyrate, but this increase did not translate into a faster achievement of normoglycemia after transplantation, which suggests that there is a time frame required for complete maturation that is difficult to alter.